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== (57) Abstract: A process for producing an a -hydroxy acid ammonium salt by using a specific microbial strain which is capable of 

Isll accumulating the a -hydroxy acid ammonium salt and sustaining an industrially satisfactory production rate over a long period of 

= time. More specifically, use is made of a microbial catalyst originating in a microbial strain which can convert a -hydroxynitrile into 
the or -hydroxy acid ammonium salt at an average a -hydroxy acid ammonium salt production rate of at least 100 ll mol/min per 

^= gram of dry cells for 1 4 days or longer without adding any fresh cell catalyst and accumulate 20 to 60% by weight of the (X -hydroxy 

US acid ammonium salt As an example of such a microbial strain, Arthrobacter spNSSC204 strain can be cited. 
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&J3 *ffl # 

ot-b Ko .4 s - ->^T t? A^CD^jtJ* 
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U ^^iD7jc^-«p U a-b Kp + «>§7 Ait 3 . W^fe 

J; *)i£8t©a- h Ko*->S|J;:^E< c td<t#§ 0 a - b Ko + i'tXIia 
- b Knt->i7>t--)Ai09 ^tl^UST >tz^A|itSIi> IS 
IS. QMJLM^Km^ Z ft, 2-h Ko + i/-4-> 2 - b K 

0*^-4 ^^Rfty >*r^* A gnigYO Aft LT. Ifca 

a - b K n + v- — b >J t>^^%{c £ ^ T a - b K a * S/® £SUi£-T 5 ^Tj* 
<!: bTi*> i^liA'f/Vxi, U AJR N 5 * d n y # X JR & 7> 1^ b" 

/<^y-y f Aio^iiua^ ^y ^-^^cDsstit^r&c (#&bh5 8 - 

15 12 0 -^^^) „ n y ^ U ^ AJRKJR-T J; IHi, 

-;i/«RCf2 - b Ka + i/^T VB&J&OSitSfc (#HHB6 1 - 5 6 0 8 6#<k$g) . 

3 * y XJS> 71f y ^ AlOMIlKiSI,!, 2 - b Kn + i/^f V 

2-b K o + '> - 2 - t + x — ;l/^o b*^" V^&tf Wr^UgfeO 
SSi£3fi* (#MBH63-22269 6#<kfg) . TX^;P 

7^I> ^ y 7=- u aji, $^na y ^xjg, y^^f-fTi, *> y 
^ ^S> ^ - K^^xJR&tf 7if y ? AlcMfic j; -5. 2-hKn + ->- 
3, 3-i^^;l/-4-7^n^b >©»jftifc (#U§HS 6 4 - 1 0 9 9 6^& 

•f- y * AloMiliJ;^ 2-b Ka*£"f Vg&6l©a!l&&c 4 - 4 o 8 
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t- U f AJR, ^1/ t*/<? r- y # y^;P-r^TJS> nF3»*xia 

EFT-xn'** * J: * 2 - t K n + - 4 - > ftft <D 11 

i£& (#lfi¥4 - 4 0 8 9 8-«f&*Q . '<> h^TJR. 5 * d a y #x«> 

MOS»iti* (#^¥8 - 1 7 3 1 7 5-5§-&fR) . T to* 'J^X-7x*'JXA 
TCC 8 7 5 0, p K3^x-xxh'-HT29-7^ i;H't-T7xMA 
-lCi4a-t Kn + i/ - 4 - ^ f-^^*»»©»jS* (WO 9 6 - 0 9 4 0 

©itf-te^T^ a- t Kp*->- h y ^*«*«rttjK*cJn7K«-*l/N 5fcf a- 

1 - 5 6 0 8 6 it a y 7- U •> AMf-JSt* ZfflL&WK <k5ILiff 

IS^9. 8Sfi%.^j^3lffi^2 5 7 mm o 1/mi n/g - SSMfl&S* ( 3 
0°C/4i^ra) tfe^ci^ 4#liBH6 3 - 2 2 2 6 9 6t^i}:ii'>a- K^e 

m-t sm&^iCct &$Lmmmmm& o. i5it%> k^^xricu-t* 

^&^}c<i;£ 2 - b Ko + '>^Vi5iffgS^0. 81i?i!T^§ci^ # 
H§¥4 -4 0 8 9 8 #&*K: K sp. BC2 3»KJ:S2-t K 

p*->- 4 - * f;l/f*MfSHSA< 1 8 8 mM (2. 8 > 
#4. 7mraol/h/45OD- 6 3 0 nm (25 °C) t*5Ct^ #H¥ 
8 - 1 7 3 1 7 5^&m.Kte'<? T" iJf-f)A.xXt°-R341 (FERM- 
P2719) !:<t52-t Ko + i/-4-^ f ;vf tilt «l|f^0. 7 9* 
fi%-e&3 C <t^> WO 9 6 - 0 9 4 0 3#&fgK«T;l/# 'J >F * X • 7 ^ # U 
XATCC875 O^KJ:* 2 - b K o + - 4 - > f tS5®f»M^9 
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40mmol/L (14, 1 *«%) „ 8 . 7 mm o 1 /m i n / g 

-16MttX* (25V180 B$H) ^ ^I/K^ - f7xMA-lti:J:S2 

- t Kd + - 4 - > f tiif llgd^ 1 . 5mol/L (2 2. 51 

. &j&31£;&<2 5 0 mm o 1 /m i n/g-^Mfili (3 5 "C^SO 

£©£■5 }C&j»©W»^ffia<<£^S|±| £ IT> a - t Ko + v^-h 'J*** 
M4>Wt5 7^fk Kfc b < 14* h > tWm fl¥ftl> (* ^ * to 
U fci^-X (Chemical Reviews) ^4 2 S> 18 9^-i?> 1 9 4 8^) ^WM 
{CO: oTB^g&^ISWStlS C t&mtf ZtlZ (T^U *;^a7^ 
tt tUHJ - (Agricultural Biological Chemistry) ^4 6t> 1 

16 5^--^ 1 9 8 2^),* tzmmVtzTJlsT b K©#/B *C»*3&<Ml*IHlT 

M^*>XJ4MS^:*vM^;*>&i&;&n^£#?* (#IS¥5 - 1 9 2 1 8 9#£r 

i) > i'j >m>t* >xi*ikm. u >bk# > an (f»¥7- 213 

- t Kn + «>i0^f«ISIiK^feO-CStil\ t;v# y • xxif- 
B C 3 5 - 2l*t:J:5WrM©fgSS 1 6. 611% (#M¥5 - 1 9 2 
1 8 9"5&«) > \H- • T7XMA- 1 «ciC J; 5 "7 ^fMOffVlt 1 2 
11% (§M¥ 7-21329 6 •*§■&?&) ti^n©#s*T*:ft&K^&J»W 

t« c <b{iMit«r^©^C-CPaJSd<feoyio *BHJ©^M«> a-tKn + flT 

3 



WO 03/062437 




PCT/JP02/00312 



<>t7 A&c J: oT*Stt©H|i«*£ttlc < HI HJSte S It 

;Xi££Wb. *£&froK a - fc K n * ->t7 V A£*iBS ISTTfi 

^-•x^H-NSSCl 04 (FERM BP-5829) O^M#k3 J: *3 
frfc^ftS *lfc7-X D/-?? ^ - • -XX t°- (Arthrobacter sp. ) NSSC2 
04 (FERM BP-7662)) ttSffitt^f t§ d <h£ji^ffi b> 

"f ftfc>-k#3il»JI*> — (I) :RCH(0H)CN (jS*. R«7Jc*M^. 

T%ck^«^^«^^-ro)^S^n5 a - h Kp*S/— h U /Hr*— IK* [II] : 
RCH (OH) COO-NH 4 + (sS'fU R K ttTSB i 181 — ©l!**/7to ) "C^Stl 
§ a- t Kn*J't7>*-f Ai£{c^&-r £ Kfigl b. — (11) -C3t£*i5 
a - k Fn + v'tT^-f AilOTOIitt bT. $r liMttMigCDit JP * 
If 9 C i ( > glE^B^Sfi^/c «5 < iU 00/rmo 1 /m i n £ 1 4 

Wmt-t (11) a - b Ka + '>S7 Ai&OglitSfc (if 

. m^^m^^s^-rsm^^Msi^. rik3R»*»k:— u« -cats 

c. t^r#m<J:i-5fS^^ l fame— jS^; 

CUD tl$ti5«-k Ko + ->t7> ; e-'7AloSjli* (it*S2) . 

•r§^^^MjKT^SCi^#m<»:t-§f»^^lX{±2ia*©-^^; CUD 
3*1,3 a- b Kn + ^7 A*M©g*i£2fc (W^^3) > T-xp/<?* 

4 



WO 03/062437 PCT/JP02/00312 



-MKm-f ZWUkty^ftifi^ 7-XnA'^-.x7h t - (Arthrobacter sp. ) 

n s s c 2 o 4x«3ti»j: «3 mm* titcffi&.®mft-z& £ ^ t*mwit-?z> 

mt-t^m^mi- 4 cm testis a- 1 Kn + <> 

;i/*t-& 5 c i^tt ttsi^s i ~ 5 o^-rti^iam©-^^: cm 
tatt©-^ cm ti$nsa-b h*v*i'mT>*:-vi»M<DMmm cmm 

S7) a-kFn + fi h U 7^ h-h'JJK T -fe h > > T > b K U >> 

i^#ftt§«^ai-70^fn^i2ia-« cm ttsn«a-tK 

^/c^lfeHJIi:. — ft 5$ (I) : RCH (OH) CN (5$*K R tezkJStlC*. S 

Hi^f ltu^c r c 6 07;^;vi, f JlS^f it t> «k ^ c 2 ~ c 6 ot 
^i/> 7 -^.^^ > ttii^f life J;i>c 1 ~c 6 07^3 + '>;H, lil^f l/t 

t> <J:^«^^X^^^-o ) -emStlZ a-tFo + i'-h'J^^ — CID : 
RCH (OH) COO-NH/ (5$«K R It m 12 <t m-OMm^mir 0 ) t^§tl 

§ a - 1 Ko + v'i7V€- , 7 A^{c^^-r -5 fci^b. -flg^ cm T'SISnS 

a-t Kn + ^l7> ; e-'7Al0¥Mll!ltlt^ ff^M^M^OitJn^r 
*T 9 d <!: £ < > gSfc^S^Sfi^*: <H100/imol /m i n * 1 4 

BS£(±iSft§ci*<-ei5:t^tf itsMil* (i*8 9) , 
4&«**j&<^ JC— Cm ^$ti5a-kFD + ->S7>*-^i 

£2 0-6 Oil^fltSCi^tiSt^ilfC'feSCt^tf 
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xxb'- ( Arthrobacter sp. ) NSSC204 (FERM BP-7662) 

&%> z t&wmt-rzm&mi immow^mmn cm&mi 2) > t-xp^ 

^ ^ -JRfCjg^-S#^^^^^\ T-XDA^-.i^b 1 - (Arthrobacter 

sp.) n s s c 2 0 4frzmmztitim&wmftT*hz>c£% : ®wit-tz>m&m 
1 na«©m£^B« (it^ai 3) KM-tz> 0 

*MW<D—ML^ CH3 :RCH (OH) C O 0"N H 4 + (5$*. R IS 7jcfStIC J J 1 > 

7 71/ >r .=.;!/ 36 x IM^f ltt> t J;^C r c 6 07;V3 + '>^i> lii^lfb 

T & <£^a^f^g&^ 0 ) ti$li5a-t Ka * v'S&T >^e^* AloU 
&<i:bTI2:. -MiS (I] : RCH (OH) CN (5$tK R fir Si t m~ ©^!* 
) Ti§ti5a-b Kn + v'-h y — fifcs* CUD -Ci^tlS a- 

h Kp + J'MT AfcingElfef 3 iCfigl L> — CH) tg§ti5 a-b 

Ko + i/i7 Ai&©¥J%&s^g? <t ux> mmmfoi&WicD&iM&fto c 

tft g fi* *: *) 100#mol/min£14 B Jt#tJ#-r £ 

a - b Ko*J/«T A«©jHatj*t?*titf> flMCflllRS ft 5 % ©*C tt« 

tr^\ -hiam^^MIKi l/T, _LiB¥i££Mffi2 0 0 //.mo 1 /m i nH±© 
&£4ftflA!ft*<&£ L < > 3 0 0 /imol /m i nPjlaiiWi^i ^ SP£ 1/ 

a-b Kn + ->i7>t--7Ai*20~6 01i%f f t§ : 

CUD T?3f$ft5 a-b FP + <>i7>t^'>AI42 0-6 01i%fft5 
d <h*<T#. fro. — $5$ CUD T«§tl5 a-b Fn + ^l7 >t-")Al0 

¥*%£MK<fc bt, trf£«ft;M$£©ia;tin£fT9 c tft < „ g^j&m#«*^;te 
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teT-Xn/<^^- -xxf- (Arthrobacter sp. ) N S S C 2 0 4Xlt%mW 
±IB7-Xn/^^ - • xxh°- (Arthrobacter sp.) N S S C 2 0 4 li> 
p. NSSC104 (FERM BP-5829) O^HM 

arc J: t>*rfc Kalian sn-e^sr-xp^^-sp. ns 

S C 1 0 4tt*ISl!3f^i:J:otllt|§nfcfeO , Cfe5o 
7-XpA^-NSSC104 (FERM BP-5829) liSftacfif ftj* 

A*ai!£flifj»^w5S0f (H*aat"«*o < iffi its i mm 1 6)k 1996 

¥ 2 £ 6 BffCWKSftTfctK *©«^»tt»Co^TttW097/32080 K« 

7-XDA'^-NSSC 2 0 4 (FERM BP-7662) fcRflUc^ ft 
AtfiftflcASSil&llriS^fflSfeJIf (B^H^^»o < if 7ff3KiT@i#a&i4«:!*iS£6) 
fc20oo^6J3 22Btt"c*tt3nT^So*b8^rattWtt!JlT©a»> T*£ 5, 



rod — coccust^;)/ ^ 

mm m 

# ^ ^ - -if + 

D N A (Dfrffl + 
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* J y% MK-9CH2) 

JBJ_L<Z>®^8*Jt£K£^ Bergey's Manual of Systematic Bacteriology(1986) 
iCi^^tt$bfci^ NSSC2 O4ft«7-X0A*^ - (Arthrobacter) 
MKM-t ^m^mnt m%.& ftfco d<Z>N S S C 2 0 4#U*a- b Kn + -> 

- h U A> (I) &tf/Xtea-b Kn + ^iTVt-OAi CUD ©5 0SS% 

#I&HJk:#;s^&#«$c<!: Ut«> -fiS!5*; C I ) tl$ti5 a-b Fn + v'- 
h U;W*. — ^5$ CH] T^£tl5 a-b Kn + i/i7>t-f AHicmtS 
KiSl<> — CH) tg§tiSa-t Ko + >'i7> ; e-')Al0¥^41S 

UOO/imol /m i n £ 1 4 B ^K-hm^-T 3 C 

tit*> #tcfij|5i$n§ t>©T'«/«c^^\ ±mwi^mnt ur> -Lfasp^&^j^ 

S2 0 O/imo l/min£|i, #IC3 0 0 //mo 1 /m i n £*Jh©i£t£ ^Wt - 
^Sgfc&^BflcdWI; b < . IS:*?; CUD tlStlSa-k Kn + '>i 

m^m^mvtz^^ a-b Kn + ^-h 'J^6a-k Fn + ->®7>t-^A 
ig<D£^* (fSII^itlg) icintltt^, a- b Kn + i/- h U )V<$> 
a-b Kn + i/i7>*--)ASoilSttt'eftt^ti1**X^ U — — 
>/t5:ii;,J;!)||Ki^T§5o -^x^ 'J - - 
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*©fll*<»£JBl,<»&ft5 0 ^fttt^mift&^TiC. pH6~ 
9> 1JI25~3 7^©*Mi£$gHfc«»l,oofT;ttf i^,, 

#fi§ W © $fc£$MC J; 3 a - h K o 4- <> — h> y frfr & a - fc Ko + ^iT^t^ 
* A^^©JD*^#KJKK^^6n5tt^«r«#jcft3(S'#-Slttfe<»jM[i|Ei: L,Tti. 

^ * - ^©a«tx*>n*#*iir»s**<a«'cu 5 0 

a-t Ka+;>z )> y ;l/*%&a-b K a * ->»7 ^ A&^<D;&n7jt#3? Ji. 

^ n5 ^ ffi&yaMfote&gkmmizmnisT 0. 0 i~i o«*%©jg«T-as 

<£ffl$ft> KJfc&T^teiiii. ^^l!tXI±IS^®®lg|^li^ic«koTlalJR$ti 
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0jSfC#i|^-rs £ — ^5$ C I ] T'8§ti5 a-tFn^i^-b'J ;KD 

2-t Ko + '>-4-^ fjl/ft^f h U )\>m*^\f 2> C t^T't 5» :tl 
£Oa-t Kn*S/— h UA- CI] «*®#0. 1-5 01i%®IST'M)Si;« 

8J & U HtmtTJV* UfCck-pT 5-1 O0Si:it«<k^, Ki^o^Ki* 4 ~ 
5 0°C> ffSKIJ20~4 0^Cfc#T«J;^o rcjc: bT^b£ 

a-tFa+V-HJ Afr £ a - t Kp + ->SI7 > ? Aig^CD *n7K#8¥0 
EJ£Bfr£>*Mtt#lzHR$ftfc^*^ ®# 6 B#ffifct> b 1 2 0 llitSlSt^}: 
ffl^tea-t Kn*i/ih'J;V (I) K ttm~fr §a-h Kn + i/|7>*-^A 
it CII] „ ||x.|l?Li7>*-')A > 2-t Kn + i/^ V||7>t-')A, v 
^t^I^T >^e^^A > 2-tFo + i/-4-^ f^ftM7>€- 1 )Aft if 

«r«^ mm, iaift ifossic j; ot^itits c i^tt, #gtt5tfsm 

Jfefll J; yy m $> u m. § ft Z & ® T » £ ^ o 

mmm 1 

0. 3%^H"> 0. h isRU 0 . 5 % fcJSfc'S'tr** 2 m 1 ZUfikm 
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K\ Tm<Dffi.$,(Digi& 20ml£100ml tiO^ y 7/l/##Hft 7 3 x a iz 
Aft. #*121^C1 5MiSiibfc 0 T-Xn^**-sp. NSSC20 
4t*2mlo^f t % 3 0 tt-Bfeii^tlfci, 0. 2 

m 1 y :7;Pft#=£i:7 5x:3{::;fii;La^ § £ K 5 H H 3 o°c-e^M^«L/ 

IIbT4ii%of#$0. 1MU ( P H7. 5) i:Mlfc 0 ^ 

K2 - fc Kn + i/-4-^;i/ft/fD-h'J ;V^«S2 3 7 mM|:« 3 «fc 

ffl^izmm.® 2-t Kn + ->-4-^ ^l/T-^T^n — 1> U 7 HIH *) M Lit 





1 . 


o% cmmm) 




1 . 


o% amm^ 


y y a 


0. 


i % 


y ^s&-# y a 


0. 


i % 




0. 


0 2% 




0. 


0 2% 




0. 


ooi% cmmn) 




0. 


5 % 


P H 


7. 


2 (2 N^rttv - 3 



Kd + <>-4-^ f^ftg|S0lll$li«{*:^ avh^^7^ - (#5 A : 
TSKge 1 ODS-80TM, *t 'J7 : 7t hi h «J ^/tK/ h 'J 
nftt= 8 0/2 0/0. 1) ^Il^Iibm, 58. 9Ii%02-k 
Ko*$/- 4 f;i/ftli7 >t--7Atoft^iigLfc (JR2$s9 8%) o 
«S^#t7-7nA*^ - s p . N S S C 1 0 4 t**fl^TKJES*$SJt 
U^ti^fi^ 2 - h Fn + ->-4 - > ^^^^-y^n^ h y jV(D 1 !H © 81 2jn * 

m®v>mmm.t vx 2 0 omMfif), 2-t + T-^a-Rttr 

AiM©^i|gns4 8. 8fiS%-c. JRi$s 9 6 /c 0 
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mmm 2 

t&MtbX^ 0. 511%|fx + x, 0. 0. 5fiS% 

e-il-Txi=r ? * A, 0. 11I%K 2 HP0 4 , 0. 11I%KH 2 P0 4 , 0. 0 
2M96«6BfcT$ r *$">A • 7jMIJ«U 0. lM^&tt^hU^A, 0. 0 0 

l & • 7 7k*n^£^<^ 1 n*»^^- h u a-c p h 7. 2icn 

SL*:?&#igi&2 0 0 m 1 £3 U y h^§©£ft 7 7X n|:Atl> 1 2 0 t CT*2 
mi&mi&i&KT-X xns<>? ? - s p . NSSC 2 0 4t^iIUt, 3 3°CT3 

H7. 0 fctt36Urt:2k***W«l/> £ b fc^*»£-il4>:0-|£fc J: *) Bfc^fc_k?jt 

U # -JftM,*: L^o 2 0. 511%3->7f-^iJ*- 
tttti^. 0. 5 1i%^n-x> 1 M*% e 7 * * £ £ 
«i2. 9 U y bJU% l 0 U y h;i^v>*-:7 r ^ v^-^tc^Sb^o ttVMU 
n-^xf-^ij^-iffi^iuiii, * conk® i£Mf& ft it 1 2 0°C. 2 0# 

3 3t-Cl^SM*bfco i»«M^^6i«n^& 12tKo^i:> IfBtHi 
OMISt-iSlfc 9 5. 5IiJl)3-V^f-7'J *7-»liB$u 2. 2fi*% 
/;^-X^«§SM»2. 5 U y hi^lllfco tt^Ttll 1 BffflTN 

1 1 0°C\ 2 0#RBism btf: 5 0 11%^3-XM5 6 0 ml nil 

T2fc*£bT^ 6 6 0 g (^^m*<t bT 1 3 2 g) zntco 

mftZM (UF) H^li, litf?gg't-h^>J?x^-ftt0tv 
o v h ^5 7 -f -^g^ p H 3 V h n -5 -$fifc 3 0 0 m 
l^M^liS^*^, ±lBf «j*t'Hfci|$:||ii7;i/7 da' ^ ^ - s p . NSS 
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c 2 0 4 ©ii#86. Og (i^iiititn. 2 g) *mn ?jc^ 1 8 

9. 2mltWlfc, C <DS.mmKS.mum 2 1°CX^ 2-t Kn + ->-4- 
^f^ft^f P^hij;^ 0. 4 0 9 g/m i n <D&mx-mM&)K%iiQ b> 
ff-C5 1. 8 gtoHfet) o ^ 7jc© 1 . 70 1 g/mi nia^Iitt 
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